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Part I. —The Essential Oil of Eugenia Smithii.

By A. E. DAWKINS, B.Sc.

Eugenia smithii (N.O. Myrtaceae), commonly known as " Lilly-

pilly," occurs in Eastern Australia from Victoria to Queensland.

It is a magnificent evergreen ornamental tree, reaching a height of

from fifty to eighty feet; the leaves are dark green, oval, slightly

pointed, and covered with oil-dots; the flowers are small and pale

green, and produce numerous white, lilac and mauve berries, which

are very showy when fully ripe.

The wood produces a dark, close-grained timber, said to be well

adapted to ornamental furnishings. Baron von Mueller records

that the bark contains 17 per cent, of tannin.

Some species of the genus Eugenia produce large, juicy table fruits

of a wholesome, agreeable flavour; the young flower-buds of E.

caryophyllata form the spice well-known as "cloves"; "allspice"

is the product of E. pimento; and the seeds of E . jambolana have

been used as a remedy for diabetes.

As Eugenia Smithii is found in such profusion in the native state,

and grows rapidly under cultivation, it was thought desirable to

investigate and place on record the nature of the oil contained in its

foliage.

The material from which the oil was steam-distilled was obtained

from the Melbourne Botanical Gardens, through the courtesy of the

Curator.

Physical Constants.

The yields and physical constants of the two samples worked with

were as follow :

—
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TABLE I.

Date of Distillation -
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to evaporate in the air. The acid crystallised in shining laminae,

resembling those of benzoic acid. They were recrystallised from

ether; melting point 119-120 deg. (M.P. of benzoic acid=121

fleg.) The crystals were only sparingly soluble in water, but -were

readily so in ammonium hydroxide. A neutral solution of the

ammonium salt gave a buff-coloured precipitate with ferric chloride

solution. These reactions indicate the presence of a benzoate in the

oil; there was not, however, sufficient material to identify the esters

further.

Alcohols. —Saponification number after acetylation was 24.9, cor-

responding to 3.7 per cent, of free alcohols of the formula O10 HJ8 O.

Phenols. —Shrinkage in volume on treatment with a 5 per cent.

solution of sodium hydroxide was nil.

Aldehydes and Ketones. —Absence shown by bisulphite absorption.

Cineole.— The presence of this substance was not indicated by the

physical properties of the oil, nor could any trace be detected by

Hirsch's delicate iodole test.

Summary.

The oil consists as follows :

—

d f( -Pinene, 80 to 90 per cent.

Esters (partly benzoates), 4 per cent.

Alcohols, 3.7 per cent.

The oil is interesting as the source of a highly dextrorotatory

pinene, but this has at present no technical application which

would, taking into account the small yield, make the distillation of

the oil in quantity a commercial success.

The author is indebted to Mr. P. P. H. St. John for the intro-

ductory botanical characterisation, and for assistance in collecting

the leaves and distilling the oil, and to Dr. Green for much helpful

advice in the analysis.

Addendum.—A sample of Eugenia myrtifolia, another species

indigenous to Eastern Australia, was also examined, but although

some forty pounds of the foliage were submitted to steam distillation

in the usual manner no visible traces of oil were obtained.
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Part IT. —77/'' Calculation of the Oil Content of Foliage from

Measurements <>/' the Number and Size of the Oil Glands.

By A. E. DAWKINS, B.Sc.

The collection and distillation of oil-containing materials is often

a matter involving much labour. Since therefore the oil is well

known to occur in the case of many species in small, well-defined

oil-dots or oil-glands, it was thought that it might be possible to

forecast the oil content of any particular species by making a few

measurements of the size and number of the oil-dots, weight of leaf,

etc.

Let -^ be the average volume of the glands in c.c,
6

n the number per sq. cm.,

i/ the specific gravity of the oil,

w the weight of leaf per sq. cm.,

p the ratio of the weight of leaves to the total weight of leaves

and stalks as usually taken for distillation.

Then assuming that the oil glands are spherical the percentage yield

of oil will be

52Apd?ng

w

The measurement of the size and number of the oil-glands can

readily be accomplished microscopically, using an eye-piece pro-

vided with suitable micrometer scales. 1

The specific gravity of the oil can of course only be determined

when a sample of the oil is available. For most oils, however, a

sufficient approximation will be attained by giving g the value

of 0.!).

The value p is determined by stripping one or two typical branch-

lets, and weighing the leaves and the stalks separately.

The accuracy of this method may be judged from the following

series of measurements on several species of oil-bearing plants which

we have recently had the opportunity of distilling.

1 A convenient scale for counting the number of oil-dots can be easily made by ruling

of squares on a thin sheet of mica.
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Species.

Eucalyptus

radiata.

Eucalyptus )

viminalia. 5

Eucalyptus \

kitsoni. )

Leptospernum ~}

lanigerum {

Eugenia
f

Smithii. {

Nature
of leaf.

large

small

lari

small

largfe

Oil-glands.

Mean i

diani. pel

mnis. c

.113 - 13

Percentage yield
of oil.

calc'd. realized.

.097

.113

.155

.075

.078

.091

1465

850

227

1090

960

475

940

.88

.92

.91

.86

.0208

.039

.032

.017

.013

.033

.037

.82

- 2.10 ^

- 1.03 -

- .95 -

- .60}

- .82*

•"?

- »i

2.70

1.32

.85

.56

.36

The distillations were carried out on fresh material, from a half

to three hundred-weights of foliage being used in each case. It

will be seen that the agreement is as close as can be expected in view

of the difficulty of obtaining a representative sample.

The method and formula may, therefore, be applied to indicate

the approximate yield of oil to be expected from any oil-producing

plant.

Part III. —The Essential Oil of Eucalyptus platypus.

By J. C. EARL, A.T.C.

By courtesy of the Director of the Melbourne Botanic Gardens, a

supply of the leaves of Eucalyptus platypus, a tree indigenous to

Western Australia, was obtained from the Gardens for the purposes of

distillation.

The yield of oil obtained on distillation of the fresh leaves was 1 per

cent.

The oil had the following constants :
—

Specific gravity at 15715° - 0.9045

Optical rotation in 100 mm. tube at 12° C, «„ +9.1°

Refractive index at 20" C, nD - - - 1.4675

Saponification number ... Q

Saponification number after acetylation - 24

Aldehyde-and ketone-content detetermined

by absorption with 30 % sodium bisul-

phite solution - nil

Cineole content by direct absorption with

50 %solution of resorcin - - - - 59 %by weight.
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The results of a fractional distillation of 50 c.c. of the oil under
atmospheric pressure, and of the examination of the fractions obtained^

are given in the following table: —

Fraction.
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Cineole (eucalyptol).— The cineole-iodol addition compound, melting

at 113° C, after recrystallisation from benzene, was readily obtained

from a portion of fraction III.

Aromad'.ndrene. —The residue, V., gave the colour reactions attrib-

uted by Baker and Smith to aromadendrene.

Summary.

The following approximate composition may be assigned to the

oil:—
Pinene - - - - - 20-25%

Phellandrene - - - - - 10-15%

Cineole 55-60%

Aromadendrene - 10-15%

Alcohols, free, and combined as esters,

up to - - - - -
5°

I have to acknowledge my thanks to Professor Masson for en-

couragement and permission to use the University laboratories, to Dr.

Green for many suggestions in the course of the work, and to Mr.

St. John for assistance in the distillation of the oil from the leaves.


